In this paper, we discuss one-dimensional optimal system and the invariant solutions of Coupled Burgers' equations. By using Wu-differential characteristic set algorithm with the aid of Mathematica software, the classical symmetries of the Coupled Burgers' equations are calculated, and the one-dimensional optimal system of Lie algebra is constructed. And we obtain the invariant solution of the Coupled Burgers' equations corresponding to one element in one dimensional optimal system by using the invariant method. The results generalize the exact solutions of the Coupled Burgers' equations.
Introduction
Lie group methods are perhaps the most powerful currently available in finding exact solutions of nonlinear partial differential equations (PDEs) [1] . This method has a profound impact on both pure and applied areas of mathematics, physics and mechanics, etc. [2] [3] [4] . Based on the symmetries of a PDEs, many important properties of the equation such as Lie algebras [5] , conservation laws [6] [7] [8] , exact solutions [9] [10] [11] , boundary value problem [12] can be considered successively.
In 1988, Bluman and Kumei [13] suggested a method to find a new class of symmetry for PDEs which can be written as conservative form. They analyzed Therefore, the study of potential symmetry of PDEs has become an important research topic in many fields [14] . Researchers such as Qu Changzheng [15] and Sophocleous [16] have made outstanding contributions in this field.
The plan of the paper is organized as follows. In Section 2, we obtained the potential symmetries and the one-dimensional optimal system of the Coupled Burgers' equations based on differential characteristic set algorithm, and the corresponding Lie transformation groups are derived. In Section 3, we gave some new invariant solutions and exact solutions of the Coupled Burgers' equations by applying Lie transformation groups on the invariant solutions. In Section 4, we give some discussions and conclusion remarks.
The Potential Symmetries, One-Dimensional Optimal System and Lie Transformation Groups of Coupled Burgers' Equations
Let's consider Coupled Burgers' equations of Ref. [17] , The symmetry group of Equations (5) will be generated by the vector field of the form ( ) 
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The Potential Symmetries
In this section, we can divide it into three cases as following.
According to the Lie algorithm, we obtain the determining equations of symmetry (6), but it is too difficult to get its solutions. However, we can obtain the following equivalent system of the determining system by corresponding to the characteristic set which is equivalent to the determining equations by using the differential characteristic set algorithm of Ref.
[18]
By solving above equations, we obtain the infinitesimal functions as follows: 
According to the definition 1, they are not potential symmetries.
Case 2: 0 α = , 0 β ≠ , Equations (1) (2) have the following forms:
and Equations (5) have the following forms ( )
By the same manner, we can obtain the following equations: (7) (8):
According to Definition 1, 5 X is the potential symmetry of Equations (7) (8). (10) (11):
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According to Definition 1, 5 X is the potential symmetry of Equations (10) (11).
One-Dimensional Optimal System of the Coupled Burgers' Equations
As is mentioned in process of Ref. [3] , the problem of finding an optimal of subgroups is equivalent to that of finding an optimal system of subalgebras. In this section, we will construct the optimal system of one-dimensional subalgebras of Coupled Burgers' equations Equations (7) (8) by using the method presented in process of Ref. [3] .
In the case 2, we have obtained seven operators 1
, we obtain the commutator 
and compute the adjoint representation, we obtain the following table with the X a X a X a X a X a X a X a X 
It is easy to obtain 1 Q as follow, 
Similarly, the other matrices of the separate adjoint actions of the vectors 2 Q ,
Q are found as follows: 
Then the general adjoint transformation matrix Q of the Coupled Burgers' equations is 
where 0 a ≠ . According to Equation (15), we got ( ) 
It can also be divided into four cases: 
We find that it can also be divided into four cases: 
we find that it can also be divided into four cases: 
We find that it can also be divided into four cases: Following above calculate, where λ is constants and 0 λ ≠ , we have found one-dimensional optimal system of Coupled Burgers' equations as follows:
Invariant Solutions of Coupled Burgers' Equations
In this section, we only consider the Case 2 which is 0
The characteristic equations for the potential symmetry 8 X are as follows: By using the invariant form method, we can confirm that the solutions of Equations (23) are given as follows: 
By substituting (24) into Equations (9), the system of ordinary differential equations we have got as follows: 
We got the solutions of (25), (26) as follows:
e , e e ln e e . We make 1 0 C = and substitute
A θ into the (27), (28), the solutions of
A θ we have got as following ( ) 
where 2 3 4 , , C C C are arbitrary constants and HypergeometricPFQ is the generalized hypergeometric function. By substituting (29) (30) into (24), we confirm the invariant solutions of Equations (7) (8) 
e e e e e e , . e e e e e e (7) (8), we obtain another solutions of Equations (7) In addition, we can also continue the above calculation by acting Lie transformation groups and obtain more new solutions. Due to the lack of space, we omit the calculation steps.
Y. X. Bai et al.
